
                                                                                                    AD_________________ 
 
 
Award Number:  W81XWH-04-1-0839  
 
 
 
TITLE:  Restoration of Transforming Growth Factor beta Signaling by Histone Deacetylase 
             Inhibitors in Human Prostate Carcinoma
 


          
PRINCIPAL INVESTIGATOR:  Zheng D. Qian, Ph.D.
                                                  
                                                 
                                  
CONTRACTING ORGANIZATION:  John Hopkins University School of Medicine
                                                         Baltimore, MD  21205
                                                         
                                                       
REPORT DATE:  October 2005
 
   
 
TYPE OF REPORT:  Annual Summary
  
 
 
PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
                               Fort Detrick, Maryland  21702-5012 
                 
 
 
DISTRIBUTION STATEMENT: Approved for Public Release;  
                                                  Distribution Unlimited 
 
 
 
The views, opinions and/or findings contained in this report are those of the author(s) and 
should not be construed as an official Department of the Army position, policy or decision 
unless so designated by other documentation. 



 

 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY)
01-10-2005 

2. REPORT TYPE
Annual Summary

3. DATES COVERED (From - To)
15 SEP 2004 - 14 SEP 2005

4. TITLE AND SUBTITLE   
Restoration of Transforming Growth Factor beta Signaling by Histone Deacetylase  

5a. CONTRACT NUMBER 
 

Inhibitors in Human Prostate Carcinoma  
 

5b. GRANT NUMBER 
W81XWH-04-1-0839  

 
 

5c. PROGRAM ELEMENT NUMBER 
 

6. AUTHOR(S) 
Zheng D. Qian, Ph.D.  

5d. PROJECT NUMBER 
 

 5e. TASK NUMBER 
 

E-mail: zqian1@jhmi.edu 
5f. WORK UNIT NUMBER
 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
 

8. PERFORMING ORGANIZATION REPORT   
    NUMBER

John Hopkins University School of Medicine  
Baltimore, MD 21205  

 
 

 
 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
U.S. Army Medical Research and Materiel Command   
Fort Detrick, Maryland  21702-5012   
 11. SPONSOR/MONITOR’S REPORT 
        NUMBER(S)

   
12. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for Public Release; Distribution Unlimited  

13. SUPPLEMENTARY NOTES
Original contains color plates:  All DTIC reproductions will be in black and white. 
14. ABSTRACT   
The goal of the current grant is to investigate the potential antitumor activity of histone deacetylase inhibitor MS-275 along 
with the activation of TGFb signaling pathway with the restoration of TGFb receptor II. As presented in our initial proposal, 
prostate cancer cell line LNCaP has reduced expression in TGFbRII, which is due to the promoter histone deacetylation. 
Subsequent treatment with chromatin remodeling agent MS-275 was able to restore the expression of TGFbRII. We 
hypothesized that the restoration of TGFb signaling may contribute to the antitumor activity of MS-275. In the past a year and 
half, we have focused our effort to identify the re-expression of TGFbRII in vivo, and investigate the antitumor activity of MS- 
275 in several relevant prostate cancer model. We observed dose and time dependent upregulation of TGFb1 and TGFbRII in 
LNCaP cells. A cDNA microarray of LNCaP cells (untreated vs. MS-275 treated) has been done, and the data is being 
analyzed. We observed the antitumor activity of MS-275 in two different models of prostate cancer xenografts. 
Immunohistochemistry analysis of reactivation of TGFb1 in vivo is on going. 
 

15. SUBJECT TERMS
prostate cancer, Histone deacetylase inhibitors, TGFb signaling 
 
16. SECURITY CLASSIFICATION OF: 
 

17. LIMITATION  
OF ABSTRACT

18. NUMBER 
OF PAGES

19a. NAME OF RESPONSIBLE PERSON
USAMRMC 

a. REPORT 
U

b. ABSTRACT
U 

c. THIS PAGE
U 

 
UU 

 
9

19b. TELEPHONE NUMBER (include area 
code)
 

 Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39.18

 



 
 
 
Table of Contents 
 
 
 
Cover……………………………………………………………………………  1. 
 
SF 298…………………………………………………………………………… 2. 
 
Introduction…………………………………………………………….…………4. 
 
Body……………………………………………………………………………    4 
 
Key Research Accomplishments………………………………………….……… 5. 
 
Reportable Outcomes………………………………………………………………5. 
 
Conclusions…………………………………………………………………………..5 
 
 
Appendices……………………………………………………………………………6  
            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PROGRESS REPORT.  
 
Introduction 
 
The goal of the current grant is to investigate the potential antitumor activity of histone 
deacetylase inhibitor MS-275 along with the activation of TGFb signaling pathway with the 
restoration of TGFb receptor II. As presented in our initial proposal, prostate cancer cell line 
LNCaP has reduced expression in TGFbRII, which is due to the promoter histone deacetylation. 
Subsequent treatment with chromatin remodeling agent MS-275 was able to restore the 
expression of TGFbRII. We hypothesized that the restoration of TGFb signaling may contribute 
to the antitumor activity of MS-275. In the past a year and half, we have focused our effort to 
identify the re-expression of TGFbRII in vivo, and investigate the antitumor activity of MS-275 
in several relevant prostate cancer model.  
 
Body 
 
Up to date, we have observed the re-expression of TGFbRII in LNCaP in vitro. One of the 
suppressing finding from these experiments were the identification of upregulation of TGFb1. 
With physiologically relevant concentrations of MS-275 treatment for 24 hours, both TGFb1 and 
its receptor TGFbRII were upregulated (Figure 1). This could in part to explain that in vitro 
combination treatment with MS-275 and TGFb1 did not produce significant amount of additive 
growth inhibition (Figure 2). Currently, we are optimizing the condition to use neutralizing 
antibody against TGFb1, hoping to see the reduced growth inhibition, which will indicate the 
involvement of endogenously activated ligand in our original assay. In terms of the nature of the 
growth inhibition, we used cell cycle analysis and apoptosis analysis (Figure 3, Table 1) 
identified that the growth inhibition induced by MS-275 was primarily cell cycle arrest, not 
apoptosis in LNCaP cells. Similar effect was also observed in another prostate cancer cell line 
PC-3. In contrast, prostate cancer cell line DU-145 exhibited rapid apoptosis with similar drug 
concentrations. cDNA microarray analysis of LNCaP cells (treated vs. untreated) has been done, 
and the data is currently being analyzed.     
  
In vivo mouse model of investigating the antitumor activity of MS-275 has also been conducted. 
We established LNCaP xenografts in male nude mice. After the tumors were established, mice 
were randomly distributed into solvent treated control and MS-275 treatment groups, 
respectively. Daily treatment of MS-275 at 20mg/kg/day effectively inhibited the growth of 
tumor (Figure 4). Currently, we are optimizing the methods of immunohistochemistry for the 
purpose of identifying the expression of TGFbRII and TGFb1 in the frozen tumor tissues.  
 
In terms of the impact of MS-275 on the activity of androgen receptor (AR) pathway, we have 
used prostate cancer cell lines that express PSA, which is a target gene of AR. Treatment of 
LNCaP and LAPC4 with MS-275 did not alter the expression of PSA expression (Figure 5). 
More importantly, in vivo, MS-275 did not change the expression of PSA in tumor xenografts of 
PSA expressing cells either (Figure 5). 
 
To further investigate the antitumor activity of MS-275 and the reactivation of TGFb signaling 
pathway, we have tried to establish a prostate tumor model that is more relevant to human 



prostate cancer. The lethal phenotype of human prostate cancer is the androgen independent 
prostate cancer metastasis in the bone. We have tried to establish the prostate cancer xenografts 
in the mouse tibia to mimic the metastatic progression of human prostate cancer. The current 
difficulty is that all the androgen responsive cell lines grow very poorly in the tibia. We are 
currently trying to genetically alter the LNCaP cells to increase the tumorigenecity in the bone 
environment. In contrast, prostate cancer cells PC-3 grew very aggressively in the tibia, and MS-
275 treatment were effective in reducing the tumor burden (Figure 6). 
 
Key Research Accomplishment  
 

1. MS-275 upregulated both TGFb1 and TGFbRII expression in LNCaP cells 
2. MS-275 was effective in vivo targeting LNCaP growth 
3. The growth inhibition of MS-275 was cytostatic with G1 arrest.  
4. MS-275 was also effective against prostate cancer cell growth in the bone environment 

 
Reportable Outcome 
 
A manuscript reporting the in vivo antitumor activity of MS-275 in various pre-clinical prostate 
cancer models is in preparation. We plan to submit it to the journal of prostate in the coming 
month. 
 
Conclusion 
 
MS-275 was effective against prostate cancer growth in vitro and in vivo. The re-expression of 
TGFbRII and its ligand TGFb1 in LNCaP cells may be mediators for the MS-275 antitumor 
activity. However, the upregulation of TGFb1 may be able to promote the tumor 
microenvironment facilitating tumor growth. Currently, we are optimizing the condition to 
identify in vivo evidence of the restoration of TGFb signaling pathway in the LNCaP tumors.                          
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